Impaired pancreatic duct-cell growth in focal areas of regeneration after partial pancreatectomy in the adult Goto-Kakizaki rat, a spontaneous model of non-insulin dependent diabetes mellitus.
The Paris colony of adult Goto-Kakizaki (GK/Par) rat, a genetic model of non-insulin dependent diabetes mellitus, is characterized by a restriction of the beta-cell mass and reduced beta-cell regeneration capacity. In order to have a better understanding of the impaired mechanism(s) leading to reduced beta-cell plasticity in the GK/Par rat, we have investigated duct-cell growth capacity following 90% pancreatectomy, a well-defined procedure leading in non-diabetic rats, to sequential duct proliferation and subsequent differentiation. To this aim, we have performed pancreatectomy in 8-10-week-old male normoglycaemic Wistar and diabetic GK rats. Duct-cell proliferation and apoptosis were evaluated at different time points: day 0 (D0), day 2 (D2), day 7 (D7) and day 14 (D14) after pancreatectomy. A transient wave of duct-cell proliferation was observed on D2 in both small and main ducts in the pancreatectomized Wistar rats. A similar increase occurred in the similarly treated GK rats, but to a higher extent as compared to the Wistar rats. Thereafter, duct-cell proliferation from main or small ducts returned to non-pancreatectomized values on D7 and remained at this level on D14 in both the Wistar and GK pancreatectomized groups. In the common pancreatic duct, the number of proliferative duct-cells was higher in GK rats compared to Wistar on D0. In both the operated Wistar and GK rats, duct-cell proliferation from the common pancreatic duct similarly decreased on D2. On D7 and D14, the same parameter returned to non-pancreatectomized values in the Wistar rats, while it was maintained lower in the GK rats as compared to the GK values on D0. In focal areas of regeneration, duct-cell proliferation was significantly lower in the pancreatectomized GK group compared to the age-related Wistar group on D7 (Wistar: 5.85+/-0.98%, GK: 3.02+/-0.69%; p < 0.01) and D14 (Wistar: 3.82+/-0.29%, GK: 2.62+/-0.27%; ns). Only a few apoptotic duct-cells were observed, with no difference between the Wistar and GK groups, and that whatever the time after pancreatectomy and the duct category. Together, these results suggest that in the adult hyperglycaemic GK/Par rat facing pancreatectomy, duct-cell proliferation and apoptosis from the common pancreatic duct, main ducts and small ducts were not impaired compared to the Wistar rat. However, reduced duct-cell proliferation capacity in focal areas of regeneration in the treated GK rats probably contributes to the lower beta-cell neogenesis potential previously observed in this model.